The addition of certain solutes to a water Cerenkov detector will introduce new charge-current channels for the detection of ν e s. The experimental conditions necessary to exploit such signals -large volumes and very low backgrounds -should be reached for the first time in SuperKamiokande and SNO.
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, 87.4% of these events would be detected.
In the early planning stages of SUNLAB [5] a concentrated ( > ∼ 30%) solution of LiCl was investigated but this option was abandoned because of the associated severe light attenuation, especially in the UV. A naive extrapolation of the measurements suggests this problem would not arise for the much lower concentrations considered here. That is, the large volume of SuperKamiokande makes a Li solute feasible. The absence of an attenuation problem at low concentrations must be established experimentally, of course.
There is one unfortunate aspect of 7 Li: the F and GT angular distributions, proportional to 1 +ν · β e and 1 − 1 3ν
· β e , respectively, conspire to produce a nearly isotropic cross section for 8 B neutrinos
whereν is the unit vector in the direction of the neutrino, β e = p e /E e , and α(E e ) ∼ −0.02 ± 0.02 for 5 MeV < ∼ E e < ∼ 10 MeV. (The precise variation with E e can be computed from the results in Table 1 .) Thus, unlike ν x − e elastic scattering, the angular distribution cannot be used to separate neutrino events from an isotropic background. This constrains useful measurements to those larger electron energies where background rates are negligible.
For this reason, one might consider other solutes where the angular distribution is more distinctive. Among the light mirror nuclei 11 B(ν e , e − ) 11 C, with a threshold of 1.982 MeV, is probably the best alternative to 7 Li. Boron was discussed previously as a solar neutrino target in the proposal Borex [6] , a predecessor to Borexino.
The nuclear physics is summarized in 
where µ 1 = 4.706. The large isovector magnetic moment means Eq. (2) is dominated by the GT contribution, which can be extracted by doing a shell model calculation of the matrix
Since η is small (-0.144 in a 1p-shell calculation [7] ), the nuclear structure uncertainties in this extraction are quite modest. The result (Table   1) Essentially all of the remaining 10% of the cross section is carried by the 5/2 − (4.32 MeV) and 3/2 − (4.80 MeV) second and third excited states in 11 C. The GT strengths in Table 1 are shell model [7] results: calculations analogous to that described above cannot be made because the γ-decay lifetimes in 11 C have not been measured. If they were, and if we assign a pessimistic error to shell model estimates of η of ± 50%, the uncertainty in the total cross section σ( 8 B) = 1.41 ·10 −42 cm 2 could be reduced to less than ± 5%. Thus 11 B is another case where nuclear structure uncertainties are under reasonably good control.
A possible solute is the weak acid H 3 BO 3 , with a solubility of 6.35 g/100 cc at 20
Assuming a 5% solution, the 22 kiloton fiducial volume of SuperKamiokande, and an undistorted 8 B ν e flux of 3 · 10 6 /cm 2 sec, the total event rate is 1430/year. For the SuperKamiokande threshold trigger E A = 5 MeV and resolution function, 60% of these events would be detected.
The angular distribution is again precisely calculable using the results of Table 1 . An approximation to this result, in the notation of Eq. (1), is α(E e ) = 0.31 + 0.063 (E e − 7.5)
where E e is in MeV. The cross section is modestly forward peaked, with σ(0
at E e = 7.5 MeV. As in the case of ν x − e scattering, this angular dependence can be exploited to distinguish an important fraction of neutrino events from the isotopic background.
However this more specific signal comes at a price: the event rate, relative to 7 Li, is significantly lower, and the higher threshold (by 1. While a number of highly soluble Cl salts might be used, NH 4 Cl is an attractive choice because it can be synthesized from very high purity gases [9] . A 10% solution would produce 400 events/year in a 22 kiloton volume, assuming a 8 B neutrino flux of 3·10 6 /cm 2 sec. Event detection is governed by the prompt trigger threshold (5 MeV) and the sensitivity to the delayed β + . The current Kamioka III data acquisition system is capable down to 1.6 MeV, with triggering efficiencies becoming sufficiently high ( > ∼ 95%) by 2.5 MeV that the spectrum above this energy is undistorted [3, 10] . Thus this is a reasonable threshold for the positron trigger. Folding these thresholds with the anticipated SuperKamiokande resolution yields efficiencies of 43.7% and 62.2% for the prompt electron and coincident positron, respectively.
Thus the number of detected events from such a concentration of Cl in SuperKamiokande would be 109/year, comparable to the ν x − e rate of Kamiokande III.
The key issue, whether such a modest signal will be swamped by accidental coincidences, was recently explored by members of the SuperKamiokande collaboration [10] . For the expected vertex resolution (± 1m for low-energy events) and background rates (assuming the anticipated 250-fold decrease [10] in the radon content relative to Kamiokande III), the signal/accidental rate is ∼ 1. This is very satisfactory, given the angular and time distributions that will distinguish real events from background. As the rate of accidental coincidences depends quadratically on the radon concentration, it is clear that the substantially improved radiopurity of SuperKamiokande is essential to any such neutrino detection scheme.
The addition of one of the discussed solutes to SuperKamiokande will allow experimeters to compare electron and heavy-flavor neutrino signals as a function of energy. This is a capability not presently envisioned for either SuperKamiokande or SNO: the SNO neutral current signal, neutrons from the neutrino breakup of deuterium, measures an integrated rate. Neutral current sensitivity is provided by the ν x -e reaction: the electron and heavyflavor cross sections are in the approximate ratio 7:1. eV 2 ). Figure 1 shows the event distribution, in 1 MeV bins, for the solute concentrations discussed earlier, a 3-year running time, and the envisioned experimental conditions for SuperKamiokande. Figure 2 shows the ratio of nuclear and ν x -e event rates, normalized in each bin to the results for scenario i).
From Fig. 1a one sees that the ability of SuperKamiokande to distinguish between these scenarios using ν x -e data depends heavily on the results from the lowest energy bins (below 7 MeV); that the effects are less than 10%, so that one must know the absolute efficiency of the detector at the few percent level; and that scenario i) cannot be distinguished from iii), nor ii) from iv) with any significant degree of confidence. The 7 Li results are quite interesting in this connection. Under the anticipated initial operating conditions [10] of SuperKamiokande, the signal/background rates in this channel will be approximately 3, 20, and 150 for events collected above 10, 11, and 12 MeV, respectively. The 3-year rates above these thresholds, 6680, 4095, and 2240 events for scenario i), respectively, are still quite reasonable. This reaction nicely complements ν x -e scattering: the ratio of 7 Li to elastic scattering events (Fig. 2a) differs by more than 20% between scenarios i) and iii), and by about 17% between ii) and iv). These scenarios could be distinguished at confidence levels of approximately 8, 6, and 4σ, respectively, using the data above 10, 11, and 12 MeV (assuming negligible backgrounds in each case). These errors are dominated by the statistics for ν x -e, which has the lower event rate in the highest energy bins.
The ratio of 11 B(ν, e − ) 11 C and ν e -e events provides a similar constraint. The results shown in Fig. 2c were obtained by assuming that a portion of the 11 B events -those contributing to the angular variation in the cross section -could be separated from a larger, isotropic background in a maximum liklihood analysis. Including all events above the 5 MeV SuperKamiokande threshold, the statistics are then sufficient to distinguish scenario i) from iii), or ii) from iv), at a confidence level of about 5σ. A similar calculation for the ratio of 35 Cl and ν x -e scattering events (Fig. 2d) 
